Appl. No. 09/392,170
Amdt. dated July 9, 2007
Reply to Office Action of February 7, 2007

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in

the application:

Listing of Claims:
1. (Canceled).

2. (Currently amended) A computer-implemented method for randomly
walking through a hyper-text-linked document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links

to other documents, each document being associated with a host, the method

comprising:
a) selecting a host:
b) selecting at random a document associated with the host;
C) retrieving the selected document;
d) randomiy choosing whether 1o select a random new document;
e) responsive to sccurranss-ob-arandam-avenighogsing (o select the

random new document:

[[dlle.1) selecting at random a new host from among the
previously selected hosts;

[[dlle.2) selecting at random a pew document associated with the
new host; and

[[d]le.3) retrieving the selected new document;

[[e]llf) responsive 0 sam-aesurranss-olthe-vandom-avenichoosing not o

selact the random new document:

[[ellf.1) selecting at random a link in the retrieved document; and
[[ellf.2) retrieving a document referenced by the selected link;

and
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[[fllg) repeating d). and then conditionally repeating e)_cor ) depending

Lot

upon the choosing made in di-ustb-a-pradelosmined-sondiien-is

.
S

3. (Canceled).

4. (Previously presented) The method of claim 2, wherein the document set
is the World Wide Web, and wherein each document is a web page.

5. (Original) The method of claim 4, wherein each host corresponds to a
domain.
6. (Currently amended) The method of claim 2, further comprising,

concurrently with a) through_g}, with ) or 1), and with g, performing a second two-

level random walk through the hypertext-linked document set.

7. (Currently amended) A computer-implemented method for randomly
walking through a hypertext-linked document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links

to other documents, each document being associated with a host, the method

comprising:
a) initializing a host set;
b) initializing a document set for each host in the host set;
C) selecting at random a host from the host set;
d) selecting at random a document from the document set of the
selected host;_angd
e) responsive to the selected document containing at least one link:

e.1) selecting at random a link from the selected document;
e.2) selecting a document corresponding to the selected link;

e.3) selecting a host corresponding to the selected document;
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e.4) adding the selected host to the host set;
e.5) adding the selected document to the document set of the
selected host; and

e.6) repeating e.1) through e.5) untl s—dsst—pradolosrmingd

sondiionis-msdall inks have been traversedand

1 ‘ : : . N s N
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......

8. (Previously presented) The method of claim 7, wherein:

e.4) is performed responsive to the selected host not being in the
host set; and
e.5) is performed responsive to the selected document not being

in the document set of the selected host.

9. (Currently amended) A computer-implemented method for randomly

walking through a hypertext-linked document set comprising a plurality of

documents, wherein at least a subset of the documents contain a plurality of links

to other documents, each document being associated with a host, the method

comprising:

initializing a host set;

initializing a document set for each host in the host set;

selecting at random a host from the host set;

selecting at random a document from the document set of the
selected host;

randomly choosing whether o select a random new document; and

responsive to son-osgwronce-ab-a-random-avanighoosing not 1o
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select a random new document and further responsive to the

selected document containing at least one link:
[[ellf-1) selecting at random a link from the selected document;

[[ellf.2) selecting a document corresponding to the selected link;
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[[ellf.-3) selecting a host corresponding to the selected document;

[[elli-4) adding the selected host to the host set;

[[ellf-5) adding the selected document to the document set of the
selected host; and

[[ellf.6) repeating [[elli.1) through [[e]li.5) until &—Ssst

sredeterminad-conditien-ig-metall links have been traversed:

10.  (Canceled).

11.  (Original) The method of claim 7, wherein the hypertext-linked document

set is the World Wide Web, and wherein each document is a web page.

12. (Original) The method of claim 11, wherein each host corresponds to a

domain.

13. (Original) A computer-implemented method for measuring relative quality
of a search engine index, comprising:
a) performing a two-level random walk among documents within a
document set;
b) for each document encountered in the random walk, determining
whether the document is indexed by the search engine index; and

c) aggregating the results of b).

14.  (Currently amended) The method of claim 13, wherein at least a subset of
the documents contain a plurality of links to other documents, each document
being associated with a host, and wherein a) comprises:

a.1) selecting a host;
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a.2) selecting at random a document associated with the host;
a.3) retrieving the selected document;

a.4) selecting at random a link in the retrieved document;

a.5) retrieving a document referenced by the selected link; and

a.6) repeating a.4) and a.5) until s-gredeiesninad-sandiion—is-rasigll

liinks have been lraversed.

15. (Currently amended) A computer-implemented method for measuring
relative quality of a search engine index, comprising:
a) performing a two-level random walk among documents within a
document set, by:
a.1) selecting a host;
a.2) selecting at random a document associated with the host;
a.3) retrieving the selected document;

a4}  randomly choosing whether o seleci a random new

document;

a.[[3]114.1) responsive to seourrsnss—osb—a—random
avensichoosing o select the random new

documentIL
a.[[3]]14.1.1) selecting at random a new host from
among the previously selected hosts;
a.[[3]14.1.2) selecting at random a pnew document
associated with the host; and

a.[[3114.1.3) retrieving the selected new document;

a.[[3]14.2) responsive 1o #nop-as

averichoosing not 1o select the random new

document:
a.4.z2.1) selecting at random a link in the

retrieved document; and
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b)

C)

a.[[5]14.2.2) retrieving a document referenced by the

selected link; and
a.[[6]]1Z) repeating a.4), and then conditionally  repealing
sS-detiad. 1) through a.4.1.3) or a.4.2) through &5382.4.2.2)

depending upon the c¢hoosing made in a4)—unib—a

. . ' oot . .
e S I I r e e ey g ey e evnent e
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for each document encountered in the random walk, determining
whether the document is indexed by the search engine index; and
aggregating the results of b).

16. (Currently amended) The method of claim 13, wherein at least a subset of

the documents contain a plurality of links to other documents, each document

being associated with a host, and wherein a) comprises:

a.1)
a.2)
a.3)
a.4)
a.d)

a.6)

a.7)
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initializing a host set;

initializing a document set for each host in the host set;

selecting at random a host from the host set;

selecting at random a document from the document set of the
selected host;

adding #a-a host that is referenced by ika-g selected link to the
host set;

adding the-g_document referenced by the selected link to the
document set of the selected host;

responsive to the selected document containing at least one link:
a.7.1) selecting at random a link from the selected document;
a.7.2) selecting a document corresponding to the selected link;
a.7.3) selecting a host corresponding to the selected document;
and

a.7.4) repeating a.5) through a.8) until a~predetcminad condiian-is

matgl inks have been traversed; and
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a.8) responsive to the selected document not containing at least one
link, repeating a.3) through_a.8)}, and further conditionally repeating

a.7) or a.8), until-a-pradsiarminad-candiion-is-maet_all documents

have been traversed.

17. (Original) The method of claim 16, wherein:
a.b) is performed responsive to the selected host not being in the host
set; and
a.6) is performed responsive to the selected document not being in the
document set of the selected host.

18.  (Original) The method of claim 13, wherein each document contains a
plurality of words, and wherein b) comprises, for each document encountered in
the random walk:
b.1) selecting at least one word from the document;
b.2) performing a query on the search engine index based on the
selected at least one word, to obtain search results; and
b.3) determining whether the document is included in the obtained

search results.

19.  (Original) The method of claim 18, wherein b.1) comprises selecting at

least one word based on rarity.

20. (Previously presented) A computer-implemented method for measuring
relative quality of a target document in a document set, comprising:
a) performing a two-level random walk among documents within a
document set; and
b) determining a quality metric responsive to the number of times the

target document is encountered in the random walk.
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21. (Previously presented) A computer-implemented method for measuring
relative quality of a target document in a document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
to other documents, the method comprising:
a) performing a two-level random walk among documents within a
document set; and
b) determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target

document.

22. (Previously presented) The method of claim 21, wherein b) comprises
determining a quality metric responsive to the number of documents that link to
the target document, and responsive to the quality metric of the linking

documents.

283. (Previously presented) The method of claim 21, wherein b) comprises
determining a value for:

R(p)=d/T+( —d)Zkl:R(pi)/C(pi)

where:

R(p) is the PageRank of target document p;

R(pi) is the PageRank of document p;;

T is the total number of documents in the document set;

d is a damping factor such that 0<d< 1;

documents p;, ... , Px each contain at least one link to target document p;

and
C(pi) is the number of links out of document p;.

24. (Currently amended) A computer-implemented method for measuring

relative quality of a target document in a document set comprising a plurality of
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documents, wherein at least a subset of the documents contain a plurality of links

to other documents, wherein each document is associated with a host, the

method comprising:

a)

performing a two-level random walk among documents within a
document set by:

a.1) selecting a host;

a.2) selecting at random a document associated with the host;
a.3) retrieving the selected document;

a.4) randomly choosing whether o select a random npew

dogument:

a.5) __responsive to secusrgnse-ob-a-randease-svenichoosing o

b)

197956.01/2162.17800

select the random new document:

a[[4115.-1) selecting at random a host from among the
previously selected hosts;

a.[[4]115.2) selecting at random a document associated
with the host; and

a.[[4]115.3) retrieving the selected document;

a.[[5]18) responsive {0 ROR-OSSHHFRREE-——Ofthgrandem

avanichoosing not 1o select the random new document:

a.[[511e-1) selecting at random a link in the retrieved
document; and

a.[[5]16.2) retrieving a document referenced by the
selected link; and

a.[[eNl?) repeating a.4), and then condilionally repeating {v-a.b)

through a.5.3) or a.6) ihwough a.6.2) depending upon the

alarrviinact oametidios o st
wF Nt B L NN R NN ST TN TR TN Ly

choosing made in a.4)-undiba-prad

and
determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target

document.
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25. (Currently amended) A computer-implemented method for measuring
relative quality of a target document in a document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
to other documents, wherein each document is associated with a host, the
method comprising:
a) performing a two-level random walk among documents within a

document set, by:

a.1) initializing a host set;

a.2) initializing a document set for each host in the host set;

a.3) selecting at random a host from the host set;

a.4) randomly choosing whether 1o select a random new host;

a.5y __responsive to choosing 1o select the random new

hOSt“\ aorranoac ot o ranadoen . ouant-
SR N O T TR W L

a.[[4115.1) selecting at random a new _host from among
the previously selected hosts;
a.[[6]11€) responsive to choosing not 1o select the random new

hcst:ﬂ ArtennnLirraraa ol o rarelnem ooeart
EEEASCEENENA WCE SR NE L. i R N, Wb OB WU A U e R e B R W e e

a.[[5116.1) selecting at random a document from the
document set of the selected host; and
a.[[511e-2) responsive to the selected document
containing at least one link:
a.[[5]16.2.1) selecting at random a link from the
selected document;
a.[[6116.2.2) selecting a document corresponding to
the selected link;
a.[[611€.2.3) selecting a host corresponding to the
selected document; and
a.[[5]116.2.4) adding the selected host to the host set;
a.[[5116.2.5) adding the selected document to the

document set of the selected host;
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b)

a.[[6116.2.6) repeating a.[[511€.2.1) through
a[[5]16-2.5) until s-first-predetarminad

soncitan—is—metall links have been

traversed; and

a.[[6117) repeating a.3) through a.4}, and then conditionally

repeating a.5) through a.5.1) or a.6) through a.6.2.6)-uskl-a

segond-prodeiamined-congiion-is-met; and
determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target
document.

26. (Previously presented) The method of claim 21, further comprising:

c)

d)

determining a quality metric for at least one additional target
document; and

ranking the quality metric of the first target document with respect to
the quality metrics of the additional target documents.

27. (Currently amended) A computer-implemented method for randomly

walking through a hypertext-linked document set comprising a plurality of

documents, wherein at least a subset of the documents contain a plurality of links

to other documents, each document being associated with a host, the method

comprising:
a)
b)
c)
d)
e}

selecting a host;

selecting at random a document associated with the host;
retrieving the selected document;

randomly chogsing whether 1o select a random new host,

197956.01/2162.17800

responsive to scawranss-of-g-randem-avenichoosing 1o select the

random new host:

[[dlle.1) selecting at random a new host from among the

previously selected hosts; and
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[[dlle.2) repeating b) through ¢}, and then conditionally e) through

e.2) or §) through 1.3 until a-pradeiarninsd-sondiion-is

smatall documents have been raversed: and

[[e]li) responsive {0 wer-esswvenes-eh-the-randem-svenichoosing not 1o

select the random new host:

[[elli.-1) selecting at random a link in the retrieved document;

[[ellf.2) retrieving a document referenced by the selected link;
and

[[ellf.3) repeating d), and then_conditionally e) through 2.2} or
through £.3) until a-pradsiomined condiionyds-metglllinks

have been traversed.

28. (Currently amended) A computer-implemented method for measuring
relative quality of a target document in a document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
to other documents, the method comprising:
a) performing a two-level random walk among documents within a

document set, by:

a.1) initializing a host set;

a.2) initializing a document set for each host in the host set;

a.3) selecting at random a host from the host set;

a.4) randomly choosing whether {o select a random new host;

a.5) _responsive {0 assurrenas-eha-random-avent_choosing 1o

select a random new host:

a.[[4115.1) selecting at random a new host from among
the previously selected hosts;

5

a.[[511e) responsive t0 Aef-Soomirenrsg—ab—he-—randem

aventchoosing not o select the random new host:

a.[[511e-1) selecting at random a document from the

document set of the selected host; and
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29.

30.

a.[[511&6.2) responsive to the selected document

containing at least one link:

a.[[5]18.2.1) selecting at random a link from the
selected document;

a.[[5]]&.2.2) selecting a document corresponding to
the selected link;

a.[[6116.2.3) selecting a host corresponding to the
selected document; and

a.[[6]11€.2.4) adding the selected host to the host set;

a.[[6]116.2.5) adding the selected document to the
document set of the selected host;

a.[[5]18-2.6) repeating a.[[5]16-2-1) through
a.[[5]18-2.5) until a-fsst-pradeiemiined

sondiion—is—matall links have been

traversed; and
a.[[e11?) repeating a.3) through_a.4}, and then conditionally
repeating_a.by through a.5.1) or a[[5118)_through a.6.2.6}

TS 3 3 .
eIl o o e e e e e o e e et e e e ST N N rvnen g an d
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b) determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target
document;

C) determining a quality metric for at least one additional target
document; and

d) ranking the quality metric of the first document with respect to the
quality metrics of the additional target documents.

(Canceled).

(Currently amended) A computer program product comprising a

computer-usable medium having computer-readable code embodied therein for

197956.01/2162.17800
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randomly walking through a hypertext-linked document set comprising a plurality

of documents, wherein at least a sub-set of the documents contain a plurality of

links to other documents, each document being associated with a host, the

computer program product comprising:

a)

b)

c)

d)

&)

computer-readable program code devices configured to cause a
computer to select a host;

computer-readable program code devices configured to cause a
computer to select at random a document associated with the host;
computer-readable program code devices configured to cause a
computer to retrieve the selected document;

compuier-readable program code devices configured io cause a

compuier o randomly choose whether 1o select a random new

document;

computer-readable program code devices configured to cause a

[[e]lf)

[[fll2)

197956.01/2162.17800

computer to, responsive to seswurrsnss-ab-g-randam-avenichoosing
to select the random new document:

[[dlle.1) select at random a gew_host from among the
previously selected hosts; and

[[dlle.2) select at random a nigw document associated with the
host; and
[[d]1e.3) retrieve the selected new document;

computer-readable program code devices configured to cause a

computer to, responsive t0 ses-goeuErSRss—ab-—ihe—randam

avantchoosing not to select the random new dogument:

[lellf-1) select at random a link in the retrieved document; and
[[ellf-2) retrieve a document referenced by the selected link;
and

computer-readable program code devices configured to cause a

computer to repeat the operations of d) and_then conditionally
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repeat the operations of e) or §) depending on the choice made in

. . . N o N
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31.  (Canceled).

32. (Previously presented) The computer program product of claim 30,
wherein the document set is the World Wide Web, and wherein each document is
a web page.

33. (Canceled).

34. (Canceled).

35. (Currently amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
randomly walking through a hypertext-linked document set comprising a plurality
of documents, wherein at least a subset of the documents contain a plurality of
links to other documents, each document being associated with a host, the
computer program product comprising:
a) computer-readable program code devices configured to cause a
computer to initialize a host set;
b) computer-readable program code devices configured to cause a
computer to initialize a document set for each host in the host set;
C) computer-readable program code devices configured to cause a
computer to select at random a host from the host set;
d) computer-readable program code devices configured to cause a
computer to select at random a document from the document set of
the selected host;_and
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e) computer-readable program code devices configured to cause a
computer to, responsive to the selected document containing at
least one link:

e.1) select at random a link from the selected document;

e.2) select a document corresponding to the selected link;

e.3) select a host corresponding to the selected document; and

e.4) add the selected host to the host set;

e.5) add the selected document to the document set of the
selected host; and

e.6) repeat the operations of e.1) through €.5) until gl tinks have

B O T T T N N B e e |
beean raverseda-tirst-pradaiariminsd-aandiion-ig-met-and
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36. (Original) The computer program product of claim 35, wherein:
the computer-readable program code devices configured to cause a
computer to add the selected host to the host set operate
responsive to the selected host not being in the host set; and
the computer-readable program code devices configured to cause a
computer to add the selected document to the document set of the
selected host operate responsive to the selected document not

being in the document set of the selected host.

37. (Currently amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
randomly walking through a hypertext-linked document set comprising a plurality
of documents, wherein at least a sub-set of the documents contain a plurality of

197956.01/2162.17800 Page 18 of 40 HP PDNO 200304479-1



Appl. No. 09/392,170

Amdt. dated

July 9, 2007

Reply to Office Action of February 7, 2007

links to other documents, each document being associated with a host, the

computer program product comprising:

a)

b)

C)

d)

computer-readable program code devices configured to cause a
computer to initialize a host set;

computer-readable program code devices configured to cause a
computer to initialize a document set for each host in the host set;
computer-readable program code devices configured to cause a
computer to select at random a host from the host set;
computer-readable program code devices configured to cause a
computer to select at random a document from the document set of
the selected host;

compuier-readable oprogram code devices configured to cause a

compufer 1o randomiy choose whether {0 select a random new

document; and

197956.01/2162.17800

computer-readable program code devices configured to cause a

computer to, responsive to wnes-gosurenge—ob—a—random

avarichoosing not 1o select a random new document, and further

responsive to the selected document containing at least one link:

[[ellf-1) select at random a link from the selected document;

[[elli-2) select a document corresponding to the selected link;

[[ellf-3) select a host corresponding to the selected document;
and

[[ellf-4) add the selected host to the host set;

[[elli.5) add the selected document to the document set of the

selected host; and
[[e]li.6) repeat the operations of [[e]li.1 through [[e]lf.5) until

i

all_links have been traversed--a-firgt-pradotanmined

: 2 ' e e
RN e S R S R
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38. (Canceled).

39. (Original) The computer program product of claim 35, wherein the
hypertext-linked document set is the World Wide Web, and wherein each
document is a web page.

40. (Original) The computer program product of claim 39, wherein each host

corresponds to a domain.

41. (Original) A computer program product comprising a computer-usable
medium having computer-readable code embodied therein for measuring relative
quality of a search engine index, the computer program product comprising:

a) computer-readable program code devices configured to cause a
computer to perform a two-level random walk among documents
within a document set;

b) computer-readable program code devices configured to cause a
computer to, for each document encountered in the random walk,
determine whether the document is indexed by the search engine
index; and

C) computer-readable program code devices configured to cause a
computer to aggregate the results of the operations of b).

42. (Currently amended) The computer program product of claim 41, wherein

at least a subset of the documents contain a plurality of links to other documents,

each document being associated with a host, and wherein the computer-readable
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program code devices configured to cause a computer to perform a two-level

random walk comprise:

a.1)

a.2)

a.3)

a.4)

a.5)

a.6)

computer-readable program code devices configured to cause a
computer to select a host;

computer-readable program code devices configured to cause a
computer to select at random a document associated with the host;
computer-readable program code devices configured to cause a
computer to retrieve the selected document;

computer-readable program code devices configured to cause a
computer to select at random a link in the retrieved document;
computer-readable program code devices configured to cause a
computer to retrieve a document referenced by the selected link;
and

computer-readable program code devices configured to cause a

computer to repeat the operations of a.4) and a.5) until &

prodetorminad-condiien-ismetall finks have been fraversed.

43. (Canceled).

44. (Currently amended) The computer program product of claim 41, wherein

at least a subset of the documents contain a plurality of links to other documents,

each document being associated with a host, and wherein the computer-readable

program code devices configured to cause a computer to perform a two-level

random walk comprise:

a.1)

a.2)

a.3)

197956.01/2162.17800

computer-readable program code devices configured to cause
a computer to initialize a host set;

computer-readable program code devices configured to cause a
computer to initialize a document set for each host in the host set;
computer-readable program code devices configured to cause a
computer to select at random a host from the host set;
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a4)

a.b)

a.6)

a.7)

a.8)

computer-readable program code devices configured to cause a
computer to select at random a link from a document in the
document set of the selected host;

computer-readable program code devices configured to cause a
computer to add tha-a host referenced by the link to the host set;
computer-readable program code devices configured to cause a
computer to add the-a document referenced by the link to the
document set of the selected host;

computer-readable program code devices configured to cause a
computer to, responsive to the selected document containing at
least one link:

a.7.1) select at random a link from the selected document;

a.7.2) select a document corresponding to the selected link;

a.7.3) select a host corresponding to the selected document;_and
a.7.4) repeat the operations of ab) through a.8) untl =

. .
e e Y LS e
FE I ORI WO R L U NP N )

diion-{is-metall links have bsen traverssed;

and
computer-readable program code devices configured to cause a

computer to, responsive to the selected document not containing at

least one link, repeat the operations of a.3) through_a.8}, and further

conditionally repeating a.7} or a.8), until a-pradatanmined-conditian

is-melall documenis have been raversad.

45, (Original) The computer program product of claim 44, wherein:

the computer-readable program code devices configured to cause a

computer to add the selected host to the host set are configured to
cause a computer to add the selected host responsive to the
selected host not being in the host set; and

the computer-readable program code devices configured to cause a

197956.01/2162.17800

computer to add the selected document to the document set of the
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selected host are configured to cause a computer to add the
selected document responsive to the selected document not being

in the document set of the selected host.

46. (Previously presented) The computer program product of claim 41,
wherein each document contains a plurality of words, and wherein the computer-
readable program code devices configured to cause a computer to determine
whether the document is indexed by the search engine index comprise computer-
readable program code devices configured to, for each document encountered in
the random walk:

b.1) select at least one word from the document;

b.2) perform a query on the search engine index based on the selected

at least one word, to obtain search results; and
b.3) determine whether the document is included in the obtained search

results.

47. (Original) The computer program product of claim 46, wherein the
computer-readable program code devices configured to select at least one word
from the document comprise computer-readable program code devices

configured to select at least one word based on rarity.

48. (Previously presented) A computer program product comprising a

computer-usable medium having computer-readable code embodied therein for

measuring relative quality of a target document in a document set, the computer
program product comprising:

computer-readable program code devices configured to cause a computer

to perform a two-level random walk among documents within a

document set; and
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computer-readable program code devices configured to cause a computer
to determine a quality metric responsive to the number of times the

target document is encountered in the random walk.

49. (Previously presented) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
measuring relative quality of a target document in a document set comprising a
plurality of documents, wherein at least a subset of the documents contain a
plurality of links to other documents, the computer program product comprising:
computer-readable program code devices configured to cause a computer
to perform a two-level random walk among documents within a
document set; and
computer-readable program code devices configured to cause a computer
to determine a quality metric responsive to the number of
documents encountered during the two-level random walk that link

to the target document.

50. (Previously presented) The computer program product of claim 49,
wherein the computer-readable program code devices configured to cause a
computer to determine a quality metric comprise computer-readable program
code devices configured to cause a computer to determine a quality metric
responsive to the number of documents that link to the target document, and

responsive to the quality metric of the linking documents.

51. (Previously presented) The computer program product of claim 49,
wherein the computer-readable program code devices configured to cause a
computer to determine a quality metric comprise computer-readable program

code devices configured to cause a computer to determine a value for:

k

R(p)=d/T+(1-d)X R(p,)/ C(p,)

i=1

197956.01/2162.17800 Page 24 of 40 HP PDNO 200304479-1



Appl. No. 09/392,170
Amdt. dated July 9, 2007
Reply to Office Action of February 7, 2007

where:

R(p) is the PageRank of target document p;

R(pi) is the PageRank of document p;

T is the total number of documents in the document set;

d is a damping factor such that 0 < d < 1;

documents p4,..., Pk €ach contain at least one link to target document p;

and

C(pi) is the number of links out of document p.

52. (Currently amended) A computer program product comprising a

computer-usable medium having computer-readable code embodied therein for

measuring relative quality of a target document in a document set comprising a

plurality of documents, wherein at least a subset of the documents contain a

plurality of links to other documents, and wherein each document is associated

with a host, the computer program product comprising:

computer-readable program code devices configured to cause a computer

to perform a two-level random walk among documents within a

document set, by:

a.1)
a.2)
a.3)
a.4)

a.5)

selecting a host;
selecting at random a document associated with the host;
retrieving the selected document;

rancdomly choosing whether fo select a random new

document;

responsive {0 sge

ranse-sb-g-randem--avenichoosing 1o

197956.01/2162.17800

sglect the random new document:

a.[[4115.1) selecting at random a host from among the
previously selected hosts; and

a.[[4115-2) selecting at random a document associated
with the host; and

a.[[4]1]15.3) retrieving the selected document;
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a.[[5116) responsive 10 ROfF-OssiiTeREs ot —random

aventchoosing not o select the random new

docurment:
a.6.1) selecting at random a link in the retrieved
document; and

a.[[7116.2) retrieving a document referenced by the

selected link; and
a.[[8117) repeating the operations of a.4), _and then

conditionally repegting the operations of a.5) through

a.5.3) or a.6) through 8.6.2) depending upon the

o

M 3 & o o 7 ¢ avwdal P T P T e T |
choosing made in a4 )-ie-a-S-antib-a-predetomineas

saenareditienes ien avvende d
sanditfosdssaat; an

computer-readable program code devices configured to cause a computer
to determine a quality metric responsive to the number of
documents encountered during the two-level random walk that link
to the target document.

53. (Currently amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
measuring relative quality of a target document in a document set comprising a
plurality of documents, wherein at least a subset of the documents contain a
plurality of links to other documents, wherein each document is associated with a
host, the computer program product comprising:
computer-readable program code devices configured to cause a computer
to perform a two-level random walk among documents within a
document set, by:
a.1) initializing a host set;
a.2) initializing a document set for each host in the host set;
a.3) selecting at random a host from the host set;

a.4) randomly choosing whether 1o select a random new host;
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a.5) _responsive to sseurrsnss-ab-g-randem-avenichoosing 1o

salect the random new host:

a.[[4]15.1) selecting at random a host from among the
previously selected hosts;

a.[[5118) responsive 10 sor-gatunence—at—ihs—sandom

avanichoosing not (o select the random new host:

a.[[5116.1) selecting at random a document from the
document set of the selected host;
a.[[5116.2) adding the selected host to the host set;
a.[[511&.3) adding the selected document to the document
set of the selected host;
a.[[5]1£-4) responsive to the selected document
containing at least one link:
a.[[5]]16.4.1) selecting at random a link from the
selected document;
a.[[611.4.2) selecting a document corresponding to
the selected link;
a.[[6]116.4.3) selecting a host corresponding to the
selected document; and
a.[[5]]6-4.4) repeating the operations of a.[[5]]6-2)
through a.[[5]]1€.4.3) until a——H#sst

R D 3 L gtar . . .
et e T e e ol e ies et H E k

have been traversed; and

a.[l[eN1?) repeating the operations of a.3) through_a.4}, and
then conditionally repeating _a.b) through a.5.1) or a.6)

throuah  a.6.4.4—a sS4 —untb—g—second —oradetominad
~ ~ T LARRL Y r AN o Tt A GG TN t\v-« R G B J B B NI WL

&

aaemadibiaan o s and
ST e TS,

computer-readable program code devices configured to cause a computer

to determine a quality metric responsive to the number of
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documents encountered during the. two-level random walk that link

to the target document.

54. (Previously presented) The computer program product of claim 49, further

comprising:

C) computer-readable program code devices configured to cause a
computer to determine a quality metric for at least one additional
target document; and

d) computer-readable program code devices configured to cause a

computer to rank the quality metric of the first target document with

respect to the quality metrics of the additional target documents.

55. (Currently amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
randomly walking through a hypertext-linked document set comprising a plurality
of documents, wherein at least a subset of the documents contain a plurality of
links to other documents, each document being associated with a host, the
computer program product comprising:
a) computer-readable program code devices configured to cause a
computer to select a host;
b) computer-readable program code devices configured to cause a
computer to select at random a document associated with the host;
C) computer-readable program code devices configured to cause a
computer to retrieve the selected document;
d) computer-readable program code devices configured 1o cause a

compuler o randomly choose whether 10 select a random new

host;
a) computer-readable program code devices configured to cause a
computer to, responsive to gaswrrense-of-3-randem-svenichoosing

o select the random new host:
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[[dlle.1) select at random a_new host from among the
previously selected hosts; and

[[dlle.-2) repeat the operations of b) through_d} and then

conditionally e) through e.2) or ) through £.3) until &

rrresedon b rtiireied  svenrreditienes e svead
sradetarrninged-condiion—is—rastall_documents have

been raversed; and

[[ellf) computer-readable program code devices configured to cause a

L '
e e LT T T
LR TN

computer to, responsive 10 SHR-SESLEFaREE

avenichoosing not fo select the random new host:

[[ellf-1) select at random a link in the retrieved document;

[[elli-2) retrieve a document referenced by the selected link;
and

[[elli-3) repeat the operations of d), and_then conditionally e)

through e.2) or ) through £.3) until s-prsdatanmingd

condiliands-matgll links have been raversed.

56. (Currently amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
measuring relative quality of a target document in a document set comprising a
plurality of documents, wherein at least a subset of the documents contain a
plurality of links to other documents, the computer program product comprising:

a) computer-readable program code devices configured to cause a
computer to perform a two-level random walk among documents
within a document set by:

a.1) initializing a host set;

a.2) initializing a document set for each host in the host set;
a.3) selecting at random a host from the host set;

a.4) randomly choosing whether 1o select a random new host;

a.5) __responsive to seourrsnss--ob-s-randone-svenichoosing o

select a random new host:
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a.[[4115.1) selecting at random a pew_host from among
the previously selected hosts;

H o e SN SN E S BTN AN R .y Ly [RPTNPTR. g
a.[[5118) responsive 10 SEaR-Sssurranss——abiorandam

svantchoosing not (o select the random new host:

a.[[5116.1) selecting at random a link from a document in
the document set of the selected host;
a.[[511&€.2) adding the host referenced by the link to the
host set;
a.[[511&6.3) adding the document referenced by the link to
the document set of the selected host;
a.[[5]11e-4) responsive to the selected document
containing at least one link:
a[[5]16.4.1) selecting at random a link from the
selected document;
a.[[6116.4.2) selecting a document corresponding to
the selected link;
a.[[6]11€.4.3) selecting a host corresponding to the
selected document;
a.[[5]]€.4.4) repeating the operations of a.[[5]1&.2)
through a.[[5]16.4.3) until a—H#sst

T T TS T TS TN . H E k
PHOGOIOHTHRSO-SORGHIGHHS-agl HNKS
§ AR KRR RRARRRRRRRRRS

have been lraversed; and

a.[[°N?) responsive to the selected document not containing at
least one link, repeating the operations of a.3) through .4},
and then conditionally repeating a.5) through a.5.1) or a.6)

i.h YO h a 6 4 4\*\ oA AN Ll 2 oacmsnal mwasialarmilneed
- " n A TS AR N W N RN TORY B L RN R YT TN NG

areaditioon o eamade
ST e TS,

b) computer-readable program code devices configured to cause a

computer to determine a quality metric responsive to the number of
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documents encountered during the two-level random walk that link
to the target document;

C) computer-readable program code devices configured to cause a
computer to determine a quality metric for at least one additional
target document; and

d) computer-readable program code devices configured to cause a
computer to rank the quality metric of the first document with
respect to the quality metrics of the additional target documents.

57. (Currently amended) A system for randomly walking through a hypertext-
linked document set comprising a plurality of documents, wherein at least a
subset of the documents contain a plurality of links to other documents, each
document being associated with a host, the system comprising:
a) a host selector;
b) a random document selector, coupled to the host selector, for
selecting at random a document associated with the host;
C) a document retriever, coupled to the random document selector, for
retrieving the selected document; and

d) a link selector, coupled to the document retriever;

wherein, responsive to seeurrsnse-ob-a-rancon-avent_the host selector

randomly choosing o select a random host:

the host selector selects at random a host from among the
previously selected hosts;

the random document selector selects at random a document
associated with the host; and

the document retriever retrieves the selected document; and

wherein, responsive to naf-goswranse—ah-he-randam-—-avenithe host

seleclor randomily choosing not to select a random host:

the link selector selects at random a link in the retrieved document;

and
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the document retriever retrieves a document referenced by the
selected link; and

and wherein the link selector, the random document selector, and the

document retriever repeat their respective operations until &

prodetemtinedcondiiondsneigl links have been raversed.

58. (Original) A system for measuring relative quality of a search engine
index, comprising:

a random walker, for performing a two-level random walk among
documents within a document set;

a determination module, coupled to the random walker, for, for each
document encountered in the random walk, determining whether
the document is indexed by the search engine index; and

a results aggregation module, coupled to the determination module, for

aggregating the results of the determination module.

59. (Previously presented) A system for measuring relative quality of a target
document in a document set, comprising:
a random walker, for performing a two-level random walk among
documents within a document set; and
a determination module, coupled to the random walker, for determining a
quality metric responsive to the number of times the target

document is encountered in the random walk.

60. (Previously presented) A system, comprising:
a processor; and
memory containing software executable by the processor;
wherein, by executing the software, the processor initializes a document

set, selects an arbitrary hyperlink included in a selected document
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in the document set, and adds a document referenced by the
hyperlink to the document set.

61. (Previously presented) The system of claim 60 wherein the processor
further initializes a host set and adds a host referenced by the arbitrary hyperlink

to the host set.

62. (Previously presented) The system of claim 60 wherein the processor
further determines whether the document referenced by the arbitrary hyperlink is

included in a search engine index.

63. (New) The method of claim 2, wherein the repeating of d) and the
conditional repeating of e) or f) continues until all documents have been

traversed.

64. (New) The method of claim 7, further comprising:
f) repeating c) through d), and further conditionally repeating €) if the
selected document contains at least one link, until all documents

have been traversed.

65. (New) The method of claim 9, further comprising:
g) repeating c) through e), and further conditionally repeating f) if a
random new document is not chosen, until all documents have

been traversed.
66. (New) The method of claim 15, wherein the repeating of a.4) and the

conditional repeating of a.4.1) through a.4.1.3) or a.4.2) through a.4.2.2)

continues until all documents have been traversed.
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67. (New) The method of claim 24, wherein the repeating of a.4) and the
conditional repeating of a.5) through a.5.3) or a.6) through a.6.2) continues until

all documents have been traversed.

68. (New) The method of claim 25, wherein the repeating of a.3) through a.4)
and the conditional repeating of a.5) through a.5.1) or a.6) through a.6.2.6)

continues until all documents have been traversed.

69. (New) The method of claim 28, wherein the repeating of a.3) through a.4)
and the conditional repeating of a.5) through a.5.1 or a.6) through a.6.2.6)

continues until all documents have been traversed.

70.  (New) The computer program product of claim 30, wherein the computer-
readable program code devices are further configured to continue to cause a
computer to repeat a.4) and the conditionally repeat a.4.1) through a.4.1.3) or
a.4.2) through a.4.2.2) until all documents have been traversed.

71. (New) The computer program product of claim 35, further comprising:
f) computer readable program code devices configured to cause a
computer to repeat c¢) through d), and further conditionally repeat e)
if the selected document contains at least one link, until all

documents have been traversed.

72. (New) The computer program product of claim 37, further comprising:
Q) computer readable program code devices configured to cause a
computer to repeat c¢) through e), and further conditionally repeat f)
if a random new document is not chosen, until all documents have

been traversed.
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73. (New) The computer program product of claim 52, wherein the repeating
of a.4) and the conditional repeating of a.5) through a.5.3) or a.6) through a.6.2)

continues until all documents have been traversed.

74. (New) The computer program product of claim 53, wherein the repeating
of a.3) through a.4) and the conditional repeating of a.5) through a.5.1) or a.6)
through a.6.4.4) continues until all documents have been traversed.

75. (New) The computer program product of claim 56, wherein the repeating

of a.3) through a.4) and the conditional repeating a.5) through a.5.1) or a.6)

through a.6.4.4) continues until all documents have been traversed.
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